Introduction
While classical economics rely on simple assumptions on market functioning:1) homogeneous and perfectly rational agents; 2) instantly processed information;3) efficient markets; such models cannot explain a multitude of financial phenomena. This is largely due to the existence of heterogeneous investor categories-in terms of strategy, investment horizon, risk aversion, etc.-which increases the complexity of financial systems exponentially. While each investor processes new information individually, their actions influence and are influenced by the actions of other investors. Even models incorporating investor heterogeneity and behavioral biases have applicability limited to the phenomena they have been developed for. They cannot provide a holistic overview of the financial system's functioning. Such limitations determined the emergence of new research directions studying financial markets from an evolutionary perspective, where investors are not rational or irrational, but adapt their behavior to existing market conditions with the objective of maximizing their utility. Financial markets can be seen as complex systems with evolutionary dynamics characterized by continuous investor interaction. As opposed to other non-financial systems, the dynamics of financial markets is influenced primarily by human behavior. Models which combine elements from evolutionary biology and information processing theory with concepts from quantum mechanics enable the understanding of a financial system's dynamics through the study of its aggregated characteristics (at a macro level); without being required to analyze the interdependencies of its component parts (at a micro level). The mathematical modelling of financial asset price dynamics is a complex issue, as price levels are determined by the offer-demand interaction and are known only after the transaction occurs. Price levels are subject to how investors receive and interpret the new information entering the market. Although attempts to model the movement of financial asset prices can be traced back to the pioneering work of Bachelier (1990) in the 19 th century, the debate on a unified theory on financial time series dynamics is far from being closed. In the following sections, the main approaches to modelling the dynamics of financial markets are presented.
Efficient markets hypothesis
Since its initial formulation by Fama (1965 Fama ( , 1970 and later formalization by Samuelson (1965) , the Efficient Market Hypothesis (EMH)is probably the most well-known and debated matter in finance theory. Its simplicity (e.g., rational investors, normally distributed returns) determined the emergence of mathematical models that attempted to explain the price formation mechanism, catalyzing the vast literature that followed. Majority of models are based on the assumption that investors are perfectly rational with an unbiased behavior and able to fully and instantaneously incorporate any new information that enters the market. As a consequence, price levels are determined by all the information available on the market and any change is a consequence of new information entering the market. Since the arrival of new information is random in nature, any price change will also be random. Thus, price changes can be modelled as stochastic processes. Such an approach was proposed for the first time by Bachelier (1990) , followed by a plethora of other authors. For a detailed presentation on the historical development of asset price stochastic models see Mantegna and Stanley (2000) and Shiryaev (1999) . In such a scenario, the utility of deterministic models in to determine the dynamics of financial price series comes under question, as the dynamics of financial time series (price, volume, number of transactions) resembles a stochastic process which is characterized by the unpredictability of future outcomes.
The mathematical formalization of the EMH was done by Samuelson (1965) who, based on the assumption that markets are efficient and investors rational, used martingales to show the relation between the anticipated price value of a financial asset at time 1and past price values | , , … , .However, the relation holds only when the information set is restricted to the historical time series of the price; which is the case of weak form efficiency. Now if is the set of available information at time , the relation can be interpreted as a martingale | and the price difference as a random walk | 0.The return series follows a normal distribution of zero mean and finite variance ~ 0, .The martingale is, intuitively, a fair game model where the chance to win and the chance to lose are equal. Therefore, if financial asset price changes are described by a fair game, one cannot predict the dynamics solely based on the historical series. While EMH describes the scenario of idealized markets, in reality residual inefficiencies accumulate over time, providing speculators the opportunity to make a profit by exploit these inefficiencies (if they manage to conceive winning strategies).
Since its introduction, the EMH has been under the constant scrutiny of critics, both at a theoretical (LeRoy, 1976) and empirical level (Malkiel, 2003) . However, as Fama (1970) highlighted, any critics to the EMH can be simply reduced to a critic of the underlying price formation model. Therefore, the theory cannot be adequately tested, until there is a consensus on a model that describes the price formation mechanism. Nevertheless, a restrictive theoretical framework and the presence of irregularities in financial time series have led to the emergence of heavy criticism to the validity of the EMH. The main argument was that a martingale model cannot explain various anomalies such as high volatility, abnormal returns or the formation of financial bubbles. A series of empirical studies showed that the dynamics of financial price series is not always described by stochastic processes and that price changes are not always random.
There are a multitude of arguments, both theoretical and empirical derived from the statistical analysis of financial time series, which dismiss the martingale model as a good solution for describing the price formation mechanism. For high frequencies (over a week) it is largely accepted that the distributions of asset price returns are not Gaussian; although they might be for lower frequencies. Mandelbrot (1963) raised awareness about the persistence of fat tails in return series, arguing that extreme price changes (over5%) happen to often to be described by a Gaussian distribution. Mandelbrot (1963) showed that price changes cannot be described by normally stable processes, but byα-stable Levi processes or Pareto stable processes. It was again Mandelbrot (1969) who suggested that processes governing the distribution of returns can be locally Gaussian. Fama (1965) and many other authors confirmed empirically the existence of fat tails in the distribution of financial return series. Since then a multitude of models explaining the dynamics of financial returns emerged, primarily based on the assumption that the distribution of price returns follows a power law. For a detailed review of the literature on non-Gaussian models for price returns see Jondeau et al. (2007) . Stable processes are often associated with fractals and fractal Brownian motion-first proposed by Mandelbrot (1967) to model the long term dependence of financial returns-therefore, called processes with memory. Mandelbrot (1967) showed that irregular financial time series are scale invariant, mimicking a fractal behavior. Those irregularities display resemblances at different scales, their statistical properties are same regardless the scale the series is studied at. Peters (1994) proposed the Fractal Markets Hypothesis as alternative to the EMH, highlighting the importance of information and investment horizon in investor behavior. He proposed liquidity as the main driving force of market equilibrium, as alternative to efficiency. Grossman and Stiglitz (1980) considered the EMH unsustainable from an economic perspective as efficiency implies no information costs, which would eventually lead to the lack of motivation to collect financial data. They proposed instead to view efficiency in relative terms when comparing two different markets (e.g. spot vs futures). Shiller (1981) and LeRoy and Porter (1981) obtained high return volatilities which could not be explained by the change in dividends and concluded that the volatility cannot be explained by models with rational investor behavior. Lo and Mackinlay (2001) argue that over limited periods of time it is possible to consistently beat the market through a competitive advantage (e.g. higher information quality, superior technology, financial innovation). The predictive models become more flexible if such incentives for financial innovation are taken into consideration. Rubinstein (2001) , Malkiel (2003) and Ball (2009) studied various financial markets anomalies (e.g. market momentum, informational asymmetry, mean reverting, seasonality, day of the week effects, volatility clustering) from a perspective which is compatible with the EMH. They propose to define rationality in a less restrictive manner, and even suggest the existence of several types of rationality; plausible assumptions if one considered that information is non-uniformly distributed across market participants. Lo and MacKinley (2001) see the EMH as an extreme version in an infinite spectrum of possible stages. The solution might be a shift form the EMH framework to less restrictive and more flexible models which support both efficiency and a certain degree of predictability. Campbell et al. (1997) showed that in modern economic theory even in the context of perfectly rational agents there can be a certain degree of predictability in the dynamics of financial asset prices. Elements such as market structure, trading costs, investor expectations influenced by the changes in market conditions and business environment can induce a certain degree of predictability. Campbell et al. (1997) highlighted that a degree of predictability is required to compensate for the risk investors are willing to take.
Behavioral finance theory
The inefficiency of financial markets is mostly attributed to the biased behavior of market participants. A large set of such deviations from presumed rationality have been studies in the literature; for almost any financial anomaly there exists a model outside of the EMH framework that puts it on a specific investor bias. The emergence of such models paved the way for the emergence of the Behavioral Finance Theory (BFT). Behavioral models combine elements from human psychology with elements from neoclassical economics to study the decision making process of investors-by applying the principles of scientific research to the socio-cognitive and behavioral biases of investors-and its impact on market conditions. Cognition and preferences influence strategy development, risk aversion and resource allocation. The two main causes of market inefficiency highlighted by Barberis and Thaler (2002) are1) the limited power of arbitrage which leads to situations where the market price does not reflect its fundamental characteristics even though there are no profit generating opportunities and 2)the biased behavior of investors which leads to apparently irrational decisions. By using a model with overlapping generations where there exist irrational noise investors (they trade based on short-term information shocks), De Long at al. (1990) explained financial anomalies such as volatility clustering, mean reverting and sub-evaluation of closed mutual funds. They put these anomalies on the existence of investors with poor financial education. Their apparently irrational behavior can determine and maintain the divergence of prices from their fundamental values. Such phenomena is not offset by arbitrageurs due to the short-term horizon and the limited risk they can take as their resources are mostly borrowed and the owners seek short term returns and limited risk. Rational investors cannot always off-set the mistakes of irrational ones. De Bondt and Thaler (1985) studied the propensity of investors to over-react to new information and showed that financial assets which in previous periods had the highest return tend to have lower return in the next period and vice-versa. Barberis et al. (1997) concluded that investors give a higher importance to more recent price values and too little importance to the causes that determined their dynamics. Haugen (1996) argues that short-term over-reactions determined by market momentum leads to mean reverting episodes over the long-term, as the market acknowledges the disequilibrium and corrects the prices. Chan et al. (1997) showed that new information entering the market is processed and absorbed by investors slowly, leading to longer periods of under/over evaluations of prices. Such slow integration can be partially explained by the persistence of investor preferences and the lagged change in anticipations. As highlighted by Daniel et al. (1998) , another important factor is the nature of information. Daniel et al. (1998) concluded that investors overreact to private information and under react to public information. Smith et al. (1988) simulated a financial market environment in controllable laboratory conditions and in about two-thirds of the cases obtained financial bubbles causing the market to crash. They highlighted that the divergence of the anticipated price from its underlying value persists even in the case of experienced investors. However, there is a negative relation between the gap and investor experience, suggesting a learning-by-doing process. Huberman and Regev (2001) showed that optimism and pessimism can be extremely contagious, with mimetic behavior leading to an exponential increase in price volatility over relatively short periods of time. Shanthikumar (2004) showed that small household investors are more exposed to having a distorted behavior as compared to professional investors with a strong and sound financial education. Nevertheless, Haigh and List (2005) suggest that the latter group displays a more pronounced distortion on certain behavior. Nevertheless, the utility of such models is limited to the phenomena they were built to explain-which are very particular cases of market architecture and investor behaviorunable to provide a broader understanding of the financial systems functioning. While BFT provides models that explain specific anomalies observed in the financial markets, the main limitation of such an approach is that it cannot provide an integrated model that captures all aspects of the financial ecosystem.
Algorithmic complexity theory in financial markets
The Algorithmic Complexity Theory (ACT), introduced by the works of Kolmogorov (1965) and Chaitin (1966) , postulates that a time series is considered unpredictable if the amount of information cannot be compressed in a more compact form. In other words, the most efficient algorithm that reproduces the series has the same length as the series itself. Given that one of the most important consequences of the EMH is that future price values cannot be predicted based on the historic series, one can interpret the efficiency from a complexity theory perspective. The link between market efficiency and return unpredictability is that a time series with dense non-redundant economic information (as is the case with EMH) has similar characteristics as a randomly generated series. The large amount of non-redundant information in financial asset price series makes it difficult to identify a subset pertaining to an observable pattern in the series, which could be used to predict future outcomes. As a result, the challenge to predict price changes resides from the abundance of information and not from the lack of it. When new information changes the price in a non-random way the market is not fully efficient. However, it is exactly this modification that allows us to detect in the price series that new information entered the market. These inefficiencies are exploited by arbitrageurs until the market integrates all new information and becomes efficient again. Trading patterns are the result of heterogeneous investor groups of different size, know-how and information accessibility. As opposed to the framework of EMH, where information is free and instantly assimilated by the market, in reality valuable information is more expensive and investors require different amounts of time to fully disseminate the data. Thus, instead of being an instantaneous process, the information assimilation is a gradual inflow of data, reflecting only partially the market information. Ivkovic and Weisbenner (2005) suggested that trading performance should be seen as a consequence of the financial education and know-how of investors, and not as a consequence of any psychological or behavioral bias. Coval and Moskowitz (2001) and Malloy (2005) showed that investors trading locally obtain superior returns than those trading across different geographies. In same line, Kacperczyk et al. (2005) showed that mutual funds managing portfolios concentrated in sectors where they have expertize (an informational advantage) have superior returns than those with portfolios diversified across several sectors. Such empirical results suggest the utility of a behavioral approach based on information theory. Classical economics theory of information based on investor rationality (proposed by Grossman and Stiglitz, 1980) , assumes that investors can correctly valuate the information and is therefore willing to pay a fix amount to have access to it. However, the major limit of this theory is that it does not explain how investors process the information. A more robust framework from this perspective is provided by the entropy theory proposed by Shannon (1948) , which describes the informational transmission process for communication systems. Shannon (1948) built a measure for the quantity of information that a system can receive from a source. The same process can be applied to living organisms, including investors on financial markets. Chen (2005) proposed the interpretation of information as a reduction in entropy, not only from a mathematical point of view (the case of Shannon entropy) but also from a physical point of view. The physical cost of information is tightly correlated with the economic cost. Such an approach can explain some important properties of information processing in financial markets such as the fact that more valuable information comes at a higher price. Also, the amount of data an investor can assimilate is limited by the degree of informational asymmetry and the capacity to efficiently process the information. Understanding the information requires a certain level of know-how, which is developed over long periods of time. And not last, the information value is negatively correlated with the number of investors which understand it. An investor who buys the shares of a company before the company becomes successful will obtain higher returns than someone who buys the company's shares after it is in high demand. Hong and Stein (2003) showed that investor heterogeneity is given by the level of financial knowledge and the cost they are willing to pay for information. They highlight that the heterogeneity plays an important role in the price formation process. Although the cost of financial information decreased significantly with the consumerization of trading and the emergence of financial service companies, its value also declined because of the wider public's access to the information. Empirical studies show that price patterns in financial markets are tightly correlated with patterns in information processing, stressing out the link between information theory and behavioral finance. Chen (2003) showed that the majority of psychological patterns reflect either physical or biological constraints (e.g. need for food and shelter) or an evolutionary adaptation to more efficient information processing (e.g. learning, change in strategy). The latter approach is within the theoretical framework proposed by Lo (2004) , namely that financial markets should be regarded from an evolutionary perspective where certain investor species are becoming more efficient in processing the information and therefore survive in the financial ecosystem while species get extinct.
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Adaptive markets hypothesis
While the fundamental premises of EMH and BFT, i.e. perfect rationality versus bounded rationality, seem to make then mutually incompatible, they continue to provide insights on how financial markets work, though at different scales and time horizons. Authors such as Samuelson (1965) , Malkiel (2003) or Lo and Khandani (2008) argue that over the long term any uncertainty related to market efficiency is eliminated as over longer horizons any price disequilibrium is corrected when anomalies tend to offset each other. Over the long term, markets always reach a stage where investors are rational and the information is processed efficiently. While the EMH provides a description of financial markets over the long-term at an aggregated level, the BFT provides a short-term local interpretation of market functioning.
Formalized by Lo (2004) , the Adaptive Markets Hypothesis (AMH) suggests a new approach for the study of financial phenomena by applying principles of evolution such as competition, reproduction and natural selection to financial interactions. The theory replaces the concept of resource optimization from neoclassical theory with the concept of satisfaction, a sub-optimal solution. The latter is an adaptive process similar to natural selection, and it is based on successive trial and error phases until a local equilibrium is reached. Any change in market conditions might subsequently lead to a change in equilibrium conditions. Lo (2004) compared capital markets to an ecosystem of market participant species of different size and form, and where profits represent the food source. In such a framework, the market dynamics is determined by food availability, which in turn determines changes in the number and structure of existing species. Verheyden et al. (2013) , by analyzing the events that lead to and those that followed the global financial crisis from 2008, identify the elements of an ecosystem, which when taken out of its natural equilibrium it triggered a chain effect leading to the extinction of certain species and the appearance of others, until a new equilibrium is reached. The change in efficiency degree over time is consistent with the evolutionary interpretation of financial market. Over the long term markets process information efficiently, up to when an external perturbation factor breaks the equilibrium. Until a new equilibrium is restored investors must adapt to the new market conditions and during that process they sometimes display an apparently irrational behavior when judged by previous market conditions. Once the equilibrium is restored, investors become rational as per the new market conditions and the information is processed efficiently.
In the framework of AMH, EMH and BFT are only two very particular states from an infinite spectrum of market possibilities. Therefore, financial markets are not efficient of inefficient in an absolute sense; instead their degree of efficiency changes over time subject to modification in the structural, functional or institutional market characteristics. Still, this theory is not complete and displays some conceptual
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Pages:159 www.jheec.com inconsistencies. As noted by Verheyden et al. (2013) , evolutionary theory and natural selection cannot fully explain the process of how financial markets re-become efficient once taken out of equilibrium, given that investor species with certain behavioral biases survive the shock. Although the AMH does not fully explain the functioning of financial systems is does provide a more flexible framework, allowing the use of more heterodox approaches toward modelling financial time series dynamics. As emphasized by Segal and Segal (1998) , some irregularities in financial asset price changes caused by the apparent irrational behavior of investors can be explained by quantum effects. Moreover, Haven (2003) and Haven (2005) utilize principles from quantum mechanics to describe the stochastic processes from financial markets.
Econophysics and quantum-like approach
Complex systems defined as structures where component entities compete for available resources-space and energy in physics, profit and services in economy-and have an adaptive behavior to changing environment are characteristic for both physics and economics. Broadly, the field of economy can be defined as the science that studies the process through which economic agents utilize available resources efficiently to produce and distribute goods and services. Mantegna and Stanley (2000) described financial markets as complex open systems where the non-linear interaction of investors determines a change in their behavior (through feedback integration). Similar to mechanical systems, the functioning of financial markets is governed by laws stable over longer periods of time. The complexity of financial markets, the uncertainty associated with their dynamics and the existence of large volumes of financial information drew the attention of researchers from other research areas interested in studying the statistical properties of financial time series. While still considered an emerging interdisciplinary field at the intersection of physics, mathematics and economy, Econophysics utilizes elements from probability theory, statistical analysis and chaos theory to study the nature of economic phenomena and the functioning of markets. Financial markets are continuously monitored, fueled by the generalized implementation of electronic trading, leading to the accumulation of extremely large datasets of financial information. This enabled the development and empirical validation of deterministic models for financial price dynamics. A large literature on the analogies between physical and economic systems emerged. As alternatives to representative agent models which dominated the literature on macroeconomic phenomena, econophysicists proposed approaches from statistical mechanics based on concepts from chaos theory and disordered systems theory to study financial systems. Techniques such as mean property extraction from the dynamics of a system's component parts are proven to be useful even in the case of economic systems. Models from mechanical physics enable econophysicists to study the aggregated behavior of financial systems without being required study in detail the behavior of its component parts beforehand. This can be done by using concepts such as stochastic dynamics, correlation effects, scaling theory, self-organizing systems and self-similarity, which do not require a detailed understanding of the structure and functioning of the system at a micro level. It has also been shown that stylized facts, analogy to the principles and laws from physics, can be identified for financial and economic phenomena. On financial return properties, Chakraborti et al. (2011) proposed the existence of fat tails, volatility clustering, absence of autocorrelation and aggregational normality as stylized facts, which have been confirmed empirically by several studies. Other authors such as Pagan (1996) , Guillaume et al. (1997) and Cont (2001) studied and proposed other stylized facts. Gopikrishnan et al. (1999) tested the return distribution of S&P500, NIKKEI and Hang-Seng indices across different frequencies and obtained that for frequencies lower than 4 days the return distribution follows a power law of coefficient α=3 (above the interval that characterizes stable Levy processes)suggesting the presence of fat tails. For frequencies over 4 days the distributions converged to a Gaussian. Pagan (1996) and Cont et al. (1997) obtained that the autocorrelation function rapidly converges to zero even for lags of one minute, suggesting that lack of correlation between returns. While Mandelbrot (1963) was the first to highlight the heteroscedasticity of financial time series-big price changes are followed by other big changes, while small price changes are followed by small changes- Sornette (2003) compared this phenomena with a phase transition triggered by mimetic behavior and perpetual competition between investors. Notions from thermodynamics andseismology are used to explain and interpret asset price dynamics, risk diversification and bubble formation. Black and Scholes (1973) and Merton (1973) paved the way for option pricing theory, one of the most active sub-fields of financial research. They showed that in certain conditions the time evolution of a financial option's price is described by the heat diffusion equation. Sornette (2009) studied the mechanics of speculative bubble formation followed by market corrections (financial crisis) and concluded that such extreme events have a higher frequency as would be given by a power law. Moreover, the triggers that lead to the financial bubble's burst are endogenous to the system and represent an accumulation of systemic instability determined by mimetic behavior and, over-optimistic and unrealistic investor expectations. The general belief that portfolio diversification minimizes risk was partially contradicted by Battiston et al. (2009) which use dynamic models to describe individual risk formation as coupled stochastic processes. The authors concluded that if the complexity of the risk sharing network between individuals rises above a certain threshold, the positive effect of diversification is eliminated. Market instability also increases with the increasing complexity of used financial instruments. The adaptive nature of financial markets makes it possible to construct indicators for the timely detection of such events. Sornette (2003) documented the episodes of important market crashes from developed and emerging countries and found that such events are predictable. Zumbach et al. (2000) , Maillet and Michel (2003) and Negrea (2014) proposed measures that assess the magnitude of market crises similar to the Richter scale from seismology. Weber et al. (2007) showed that immediately after a significant drop in market index the volatility is best described by an Omori process (used in the study of earthquakes)-a shock followed by replicas at a decay rate that is described by a power law with exponent close to 1. Moreover, the volatilities of the aftershocks are also described by Omori processes. This indicates that the return volatility over different time horizons has memory and tends to replicate itself, phenomena explained in scaling theory. A particular research direction within econophysics is the study of financial phenomena using concepts from quantum mechanics. In such framework financial markets are complex systems where individual investors interact in similar way particles interactin a physical system. Due to the uncertainty related to financial markets advanced theories
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Pages:161 www.jheec.com and instruments from statistical physics have been used to model the dynamics of financial systems (e.g. perturbation theory, Feynman-Kac path-integral, differential manifolds, random matrix theory). Meyer (1999) and Eisert et al. (1999) proposed utilization of quantum cryptography and overlaid financial functions to develop trading strategies, which lead to the development of quantum game theory. Under the incidence of Newton's motion law, classical mechanics is a deterministic theory in which the exact position of a particle is known precisely at any given moment in time t. Such framework could only be used to describe the dynamics of a financial asset price with zero volatility. However, in quantum mechanics a particle's position cannot be precisely determined. Instead, at any given moment in time one can estimate a probability space for all possible positions of the particle. This framework describes more accurately the context of financial markets, where the dynamics of asset prices is characterized by uncertainty and investors can only assign a probability to a certain event. This time, the analogy between a particle's position and a financial asset's price (with non-null volatility) is plausible. Another important analogy is that similar equations are used to describe the dynamics of physical and financial systems. Haven (2002) showed that the Black-Scholes-Merton equation for the dynamics of option prices is a particular case of the Schrodinger equation for dynamics of quantum particles. Moreover, Heisenberg's uncertainty principle from physics is also valid in a financial systems context, in the sense that price level (position) and price volatility (momentum) cannot be measured accurately at the same time. Bohm and Hiley (1993) and Hiley and Pylkkanen (1997) have studied the informational interpretation of Bohmian mechanics (particular case of quantum mechanics) and its implications in the field of cognitive sciences. Segal and Segal (1998) argued that irregularities in financial asset price changes can be explained by quantum effects, while Haven (2003) and Haven (2005) utilize principles from quantum mechanics to describe the stochastic processes from financial markets. Other quantum game theory models for financial systems have been proposed by Piotrowski (2003) and Piotrowski and Sladkowski (2004) . Goncalves and Goncalves (2007) studied multi-fractality and turbulence in financial markets by deploying a model from quantum game theory based on boson properties. Research from biology suggests that quantum mechanics might play an important role in the decision making process at a neuronal level. Khrennikov (2007) highlighted that the formalism of quantum mechanics can be applied to social sciences, with possible profound implications in the functioning of financial markets. Choustova (2007) used Bohmian mechanics as the theoretical framework to develop a model that describes a financial system's dynamics, including through a quantum potential component that captures the influence of investor's interaction and behavioral changes. A mathematical formalization for the volatility components of a financial systems' dynamics has been proposed by Dima et al. (2015) ; also with an interpretation of the price formation process based on heterogeneous investor groups. Principles from quantum physics can be applied if financial markets are considered complex systems where investors interact with each other similar to the way particles interact in a quantum environment. The main advantage of a quantum-like approach, as opposite to a behavioral model where the psychological and cognitive profiles of investors need to be taken into consideration, is that all the microlevel characteristics of the system are reflected at a macro level through the dynamics of the system itself.
Concluding remarks
The study of financial phenomena enables investors to understand the underlying mechanics of market functioning and develop the required know-how to manage liquidity and risk. Furthermore, robust models allow policy makers and regulatory institutions to adopt informed decisions that ensure the stability and proper functioning of the financial environment. In the context of accelerated globalization and increasing trans-frontier dependences, all coupled with high trading speeds, financial systems are continuously monitored and therefore generate a large and diversified amount of financial data (financial asset prices, trading volumes, offer/demand orders all at frequencies down to few milliseconds). This has drawn the attention of an increasing number of researchers trying to model the dynamics of such systems. The rising interest resides in the particularities of financial systems which place the study of financial phenomena at the intersection between social sciences (phycology, sociology, politics) and fixed sciences (mathematics, physics, engineering, biology). Thus researchers with long tradition in the study of financial phenomena have been joined by a large number of physicians and engineers which employ theories and techniques from their domain of expertise to explain economic processes. Accessibility of such data to an increasing audience catalyzed on one hand the research on financial price formation mechanism and on the other hand the empirical confirmation of financial time series stylized facts. While the EMH and BFT have been proven to be particular states from an infinite spectrum of market possibilities, the AMH seems to provide a flexible enough framework that enables a trans-disciplinary approach for the study of financial system dynamics. The evolutionary and contextual approach from AMH allows researchers to use techniques and instruments from quantum mechanics and statistical physics to quantify market volatility and provide an interpretation to the cognitive processes underlying the decision making of investors. A quantum-like framework even allows to capture the influence of soft market determinants (e.g. change in investor behavior and expectations) on the aggregated dynamics of financial system. 
